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'SUMMARY PAGE . . ~

In previous investigations, attempts were made (o isolate the most critical skills and
procedures within each stage of replacement air group (RAG) training in the F-4 zircraft. For
cich of the stages analya,d a small sct of items were sclected on the basis that they could dis-

_criminate among replacement pilots accosding to.their final RAG grade. On the basis of these

isolated skills, two tleet evaluation qu(-stlonnalr('s were developed to be used by operational
¥4 squadron commanders. In addition to ratings on these two rating forms, squadron com- |
manders were asked to report “critical incidents™. These included such occurrences as acei-

_dents, incidents, and “wings-pulled”. Data obtained from thise two forms were used as the

cntcnou uieasures in llus nmg..stwat:on.

FINDINGS

. Selected test scores and flight grades from undergraduate pilot training were used as

“potential predictors. These were related to the criteria in a series of correlational and regression

analyses. A number of significant relationships were obtained among the performance measures,

v Such results indicated the method used in developing the rating form to be a feasible one,

Implications are discussed in terms of potential use for actual assignment of aviators to RAG
lldmm" in the Feod ireraft. ™ "7 .
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" INTRODUCTION

The assessment of pilot performance entails two distinct problems, criterion definition
- and predictor selection, The definmition of a criterion usually represents a compromise between
-some hypothetical “ideal” measure-and measures which are readily available. One of the major
obstacles to criterion specification lies in the diverse nature of the flight program. The progress
of a student through the naval aviation training syllabus can be characterized by increased dif-
" ferentiation and specificity. 1t is only during the preflight and primary phases of training that
students receive the same instruction. Following primary a student is assigned to either the jet,
. _prop, or-heio pipeline wherein the aircraft to be flown and syllabus requirements differ greatly.
- At cach successive stage, comparability of training decreases and consequently the definition of
‘a common criterion of pilot performance becomes increasingly difficult. T

The postgraduate phase of training, or replacement air group (RAG) training, is cven
further diversificd. Preparation of the pilot for actual flect operations invol” Us div ~rse aireraft
with completely different handling characteristics and mission objectives, Furthermre, pilots
entering RAG training usually differ in terms of previous expericnce,” Some enter as nugget
pilots dircetly from the training command; some have had one or more tours in other opera-
tional ficet aircraft. while others have had previous experience as an undergraduate training
flight instructor. Still others eater directly from an interim shore billet in wiiich they have
received little flight time. ‘ ' B

Once the aviator completes RAG training and is assigned to a fleet squadron, there is
further diversification. Specific mission objectives and the operational environment are uniikely
to be the same for different squadrons.  Likewise, differences in expericace level among squad-

*ron meabers will usually exist.

I'rom this brief description of naval aviation, it is rcadily apparent that the develop-
ment of adequate measures of pilot performance is greatly hindered by a lack of commaonality
- within both training and operational commands. The fact remains, nonetheless, that the pilot
" s trained to become an integral part of a fleet squadron. Despite methiodological and practical
difficoltics, the hypotbetical *“ideal™ criterion must reflect the manner in which the pilot fulfills
the mission objectives of his aircraft within the context of his squadron.

_ While fleet performance is the ultimate criterion, a number of intermediate criteria
may be defined. Historically, most rescarch efforts have been directed toward the prediction of
Jintermediate criteria defined at the underzraduate level of training. The criterion most often
adopted has been the success-failure dichotomy, or simply whether the student pilot suceess-
fully completes undergraduaic training and reccives his wings. The prescnt Student Pilot Predic.
tion System attests to the suceess of such efforts (1). Recently, the system has been extended to
provide predictions of the final grade to aid in pipeline assignment.
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At the RAG 1evel, Bale, Rickus and Ambler (2) reported that certain grades obtained
during undergraduate training were related to performance defined on a success/fail dichotomy.
Specifically, combat-related skills appeared to be the best predictors. In a factor analytic study,
Bale, Smith, and Ambler (3) found that certain clusters of skills could be extracted from stage
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f'uradcs obtained durmg thc ur d"rgradudlc .md postoradu.atv ph.ms of tr.umng Ccncrall) thnsc &
clusters appeared to be specific to the phase of training. “From thiesc data, a standardized RAG™ " B~
' -'gradmg form was dcsxgned to lu, uscd bv 1ll commumtus .md is .lt pn sent aw .utmg lmplcmcn _

t.mon

At the flcet lcu,l Booth ..md Berkshire (4) reported a factor Jlldly<lb of tnunmg coni-

A,;'i “» mand grades and flcet evalusiions. Diffcrent fac.tor structurcs were obtained from wmpl(,e of
et pl.ots and hchcoptcr pnlots .

o

In asscssing the previous lnteraturc, it is difficult to draw comparisons as a result of
differences in ‘sample group and time period. To date, an extensive investigation of a single com-
munity from training command to RAG to fleet has not been performed. In an attempt to pro-
vide such longitudinal continuity, a series of studies by Shannon and Waag (5, 6) have attempted

~ 1o develop criterion measures of fleet performance for the F-4 community. In developing cri-
teria, two approaches were taken. The first involved the application of the eritical incident

technique (o fleet performance. An incident was said to occur if any one of a set number of
opcrationally defined criterion events occurred. In this manner, a dichotomous criterion was
established. Shannon and Waag (7) rcported sceres ol,tamcd during RAG training were ~1{,n|ﬁ

'(,.mtly rclatcd to such a Cl‘lll(,d] mcu.(,nt cntenon o L TR S SRR
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The second approach focused upon the isolztion of skills within RAG training as a

‘result of their similarity to fleet operations. Using an item analytic procedure, the most impor-

tant skills and procedures were isolated in which the final RAG grade served as the criterion. On
the basis of these isolated skills, two fleet evaluation questionnaires were developed (6, 7

The present study investigated the relationship between performance during under-
graduate training and performance in the RAG and flect. Specifically, an altempt was made to
predict RAG performance as measured by the final RAG grade and fleet performance as esti-
mated by: (1) critical incidents, and (2) ratings obtained from squadron comnianders. In both
cases, stage grades carned during undergraduate t-aining served as a potential set of predictors.

METHOD

The sample group consisted of 173 replacement pilots assigned to RAG training in the

. F-4 aircraft between December 1969 and March 1972, All pilots were designated Category 1,

since they had never flown the F-4, and conscquently were required to complete the entire RAG
flight training syllabus. Of the sample, 120 completed training at VF-121, the West Coast

Squadron, while the remaining 53 completed training at VI-101, the Bast Coast Squadron. For
~ cach pilot, the following information was cbtained and used as a potential set of predictors: (1)

Selection test scores, including the Aviation Qualification Test (AQT) and the Flight Aptitude
Rating (FAR); (2) overall primary flight grade; (3) overall Basic flight grade; (4) slage grades

‘ obtained during the Advanced phase of undergraduate training; and (5) final RAG grud(:. Fur-

thermore, each pilot was categorized according to experience fevel; that is, whether he entered
RAG training directly from the undergraduate training command or had previous experience as
a fleet pilot or as a training comiand instructor.
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- squadron command for pilots within the sample.

“Rating forms.developed in previous studics (6, 7) were sent to the respective fleet
For the East Coast samapi. , respective squadron
commanders were asked to rate caci pilot on two characteristics, Headwork and Basic Airwaork

(7). For the West Coast sample, a 17-item questionnaire was used (6). For cach pilot, individual

ratings on each item were summed to yield a total score. These total scores were standardized
and transformed to T-scores for cach coast in an attempt to equate the two rating forms.

.~ Squadron commanders were also asked to report any critical incidents such as accidents/inei-
_dents/mishaps attributable to human crror, pulled-wings, turned-in-wings, cte. For each pilot,

~his final grade earned during RAG training was also obtained. These were also standardized for

cach coast in order to statistically control for possible differences. Regiession analyses using a

“forward sclection procedure were performed in an dttcm[n to sclect those scts of variables whu.h '

. bcst prcdutcd cach of the cntcna. .

“RESULTS

The matrix of mtercorrelatlons from which the regression analyses were preformed
is prcsentcd in Appendix A. Of the total sample, final RAG grades were obtained for 171 pilots.

~ The results of the regression analyses predicting this critcrion are presented in Table 1. 1t should

be pointed out that the first variable to be entered, expericnce level, was initially forced into all

-of the analyses as a result of its moderator effects. fts importance will be discussed later.

Table 1

Summary of Regression Analysis Predicting Final RAG Grade

Variables Entered . Cumulative Multiple R

Experience Level : ‘ 314

Formation R ’ 425

Transition : ‘ 458

Flight Aptitude Rating ) 481

Basic Instruments S 490

Aviation Quatification Test B L A .500 -
~ Instrument Navigation . 501

Carrier Qualification 513

FFrom the potential sct of predictors, the selection scheme produced a seven variable
cquation yielding a final multiple R of .513. Of all the variables, experience level was most
related to the criterion suggesting that sccond tour pilots tend to receive better RAG grades.

‘From Appendix A, it is apparent thai experience level was also related to undergraduate training

measures. This is not surprising since assignment following completion of undergraduate training
is dependent upon his grades. In other words, those replacement pilots who enter RAG training
dircctly from the training comnand are those receiving the highest grades. Yet those who enter
from other fleet squadrons or instructor duty have had the benefit of added experience. Con-
sequently, they tend to perform better in RAG training, despite the fact their grades during
undergraduate training were lower. It is this fact which tends to reduce the magnitudes of the
zero-order correlations of the undergraduate measures with the criterion. For this reason,
experience-level was always the first variable to be entered in the regression analyses,

3




a7 “The two'stage grades contributing the most non-redundant variance to the explanation = =

~.: -of the-criterion:were the Advanced training stages of Formation and Transition. - Interestingly -

cnough, the two selection scores, the AQT and FAR, contained residual variance negatively
. related to the criterion. B e -

EI IR

. Of the total sample, fleet ratings by squadron commanding officers were obtained for ™

99 pilots. The results of the regression analysis predicting this criterion are presented in Table 2.
A five-variable equation yielding a multiple R of .401 was selected. -Again the trend was toward
sécond tour pilots receiving higher fleet evaluations. The final RAG grade as well as the S

. Advanced formation and tactics grades were all positively associated with the criterion. Similar
- to the analysis predicting the final RAG grade, the Flight Aptitude Rating yiclded a residual var-

~iance negatively associated with the criterion. - B oot

i

Table 2 ..

Summary of Regression Analysis Predicting Fleet Evaluations

*

Variable Entered - L ' Cumulative Multiple R

Experience Lovel . . i - .150
Formation B . . . L. <36
Tactics ’ . 367
Final RAG Grade o : T .39
. Flight Aptitude Rating ’ 401

Critical incident information was obtained for 102 pilots. Of these 25, or 24.5% of
the total were credited with an incident. The results of the regression analysis predicting this
criterion are presented in Table 3. A four-variable equation yielding a multiple R of .335 was
sclected. Of the variables entered into the equation, the finad RAG grade showed most variance
with the criterion. o

Table3

Summary of Regress.on Analysis Predicting Critical Incidents

Variable Entered Cumulative Multiple R

Expsrience Level 095
Final RAG Grade . : : .304
- Transition e 319
Air-to-Ground 335

DISCUSSION

The results indicate that, for cach criterion measure, a certain proportion of the var-
iance can be reliably explained from a subset of the potential predictors. It is interesting to note
that somewhat different predictors emerged for cach eriterion.  Of the total sample, both fleet

4
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- ratings and critical incident data were available for 96 pilots. The corrclation between the criteria . E Sy
was found to be -.400 indicating a negative association between high ratings and the occurrence '
‘of arincident. While the sign of the u)rr(,l.ttmn was in the expe cted dlruhon its magnitude !
scemed rather low. This sumrcsts. the possibility that flcet performance in the -4 may be multi-
dimensional in"nature. In other wordb adcqlml(' safe per rlorm.um- is not ne (.eﬁsarll) the same as i
adequate flight pcrtormanu,. - , . L i
Consider the mission objectives of the 1-4 aircraft. 1t was developed primarily foruse = ¥
as a tactical fighter, thereby demanding proficiency in combat-related skills, * [t scems likely that '
the flect ratings best reflect such skills. Within the Advanced training phase, the Tactics std"(‘,
gradc and Formation grade were maost highly correlated with the flect ratings. "This is not too
_surprising since the most common taclical mulwur.&tmn in the -4 involves two aircraft flying
in a section formation. In any case, combat- related sl\llls appcear to represent the most tmport.mt
~components of the flect. rdtmns

o

Several other interesting findings cmerged. A trend was noted suggesting that pilots
having prior flight expericnce as. either a fleet pilot or training command instructor tended to
receive higher fleet ratings. Furthermore, the FAR produced negative relationships with cach of
the criteria. However, the FAR was related to prior experience in that those having higher scores
tended to become training command instructors. Consequently, those second- tour mdmduale
having lower FARs tcndcd to receive higher ratings as a [)()Sslbl(, l'LbU“. of their increased exper-

‘ience Tev cl.

In summary, the findings of this investigation suggest: (1) the final RAG grade can be
rcllabl) predicted from previous fllght p(,rform.mu, during undergraduate training ; (2) fleet rat-
ings are most reflective of combat-related skills; (3) critical mudcnts arc best pr(,dluud by per-
formance in the RAG as estimated by the final RAG grade; and (4) pilots having previous
experience tend to make better fleet pilotsin the I'-4 community.”
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